Use of the norepinephrine transporter as a reporter gene for non-invasive imaging of genetically modified cells.
The norepinephrine transporter (NET) is a high-affinity transporter for catecholamines. Its expression is almost exclusively restricted to the sympathetic nervous system. In this study we evaluated whether the NET can be used as a reporter gene for non-invasive imaging of genetically modified cells with radiolabeled probes. Human A431, HT1080 and murine CMS-5 cells were retrovirally transduced with bovine NET cDNA. Transduced and parental cells were incubated in vitro with [(131)I]meta-iodobenzylguanidine ([(131)I]MIBG). The specificity of tracer uptake was determined by adding the NET inhibitor imipramine. Rat PC12 cells served as positive controls. Parental and A431NET cells were xenotransplanted into nude mice and tumor uptake of [(123)I]MIBG in vivo was determined after tracer administration. In vitro stably transduced cells showed a 66- to 120-fold higher [(131)I]MIBG uptake than parental cells. Incubation with imipramine reduced [(131)I]MIBG uptake of transduced cells to the level found in parental cells. More than 70% of the initial radioactivity was retained in all transduced cell lines after 2 h incubation with tracer-free medium. [(131)I]MIBG uptake in PC12 cells, which express the NET endogenously, was 20- to 28-fold lower than in transduced cells. In vivo, A431NET tumors demonstrated a 33-fold higher [(123)I]MIBG uptake than parental tumors. Gamma camera images 24 h after tracer injection showed no tracer uptake in parental A431 tumors, but clear images of A431NET tumors. Transduction of tumor cells with NET cDNA causes highly specific uptake and significant retention of catecholamine analogs in vitro and in vivo. These characteristics make the NET suitable as a reporter gene for non-invasive monitoring of gene transfer.